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PREFACE

dﬁﬁﬂﬂ;s& . .

This report has been prepared under‘guidance contained in the

Recommended Guidelines for Safety Inspection of Dams, for Phase I Investi- .
gations. Copies of these guidelines may be obtained from the Office of b
Chief of Engineers, Washington, D.C. 20314. The purpose of a Phase 1

investigation is to identify expeditiously those dams whicli mav pose

hazards to human life or property. The assessment of the general condi-

tion of the dam is based upon available data and visual inspections.

Detailed investigation, and analyses involving topographic mapping,

subsurface investigations, testing, and detailed computational evalu-

ations are beyond the scope of a Phase I investigation; however, the

investigation is intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions at the .
time of inspection along with data available to the inspection team. 1In ¢
cases where the reservoir was lowered or drained prior to inspection,
such action, while improving the stability and safety of the dam, removes
the normal load on the structure and may obscure certain conditions
which might otherwise be detectable if inspected under the normal operat-
ing environment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions, and
is evolutionary in nature. It would be incorrect to assume that the
present condition of the dam will continue to represent the cond*tion of
the dam at some point in the future. Only through frequent inspections
can unsafe conditions be detected and only through continued care and
maintenance can these conditions be prevented or corrected.

Phase T inspections are not intended to provide detailed hydro-
logic and hydraulic analyses. In accordance with the established Guide-
lines, the spillway design flood is based on the estimated "Probable
Maximum Flood" for the region (greatest reasonably possible storm runoff),
or fractions thereof., The spillwav design flood provides a measure of
relative spillway capacity and serves as an aid in determining the need
for more detailed hydrologic and hydraulic studies, considering the size
of the dam, its general condition and the downstream damage potential.
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PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

BRIEF ASSESSMENT OF GENERAL CONDITIONS
AND RECOMMENDATIONS

Name of Dam: | LOWER BIRCHWOOD

State & State No.: PENNSYLVANIA, 52-145
County: \ PIKE

Stream: TRIBUTARY TO DINGMANS CREEK
Date of Inspection: April 1, 1980

|

Based on the visual inspection, past performance and the available

engineering data, the dam and its appurtenant structures appear to be in
fair condition.

In accordance with the Corps of Engineers' evaluation guidelines,
the size classification of this dam is small and the hazard classifica-
tion is high. These classifications indicate that the Spillway Design
Flood (SDF) for this dam should be in the range of one-half the Probable
Maximum Flood (PMF) to the full PMF. The recommended SDF for this dam
is one-half of the PMF. Since the spillway discharge capacity and
reservoir storage capacity are capable of passing 50% of a PMF without
overtopping, the spillway is considered to be adequate.

The following recommendations are presented for immediate action by
the owmer:

1. That all brush and trees be removed from the embankment slopes
and that a professional engineer, experienced in the design
and construction of dams, be consulted for the removal of tree
stumps and roots.

2. That the drawdown facilities be operated and maintained at
least once each year.

3. That surface water be drained away from the toe of the dam.

4, That fil1l be placed to design crest elevation on both sides of
the spillway at the upstream side.
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5. That a formal surveillance and downstream warning system be
developed for use during periods of high or prolonged
precipitation.

6. That an operation and maintenance manual be prepared for
guidance in the operation of the dam during normal and emergency
condition, and that a schedule be developed for the annual
inspection of the dam and its appurtenant structures.

SURMITTED BY: APPROVED BY:
BERGER ASSOCIATES, INC. / )
HARRISBURG, PENNSYLVANIA Y
' Cva —~ T

DATE: June 19, 1980
' olonel, Corps of Engineers
ONw“lr istrict Engineer

..."".:I_\\ DATE / / ﬂ _é‘rl (l Vo

PROFESSIONAL Rm
HLNDRIK JONGSHA

ENGQINEER /
(\ \ W .ui/E ‘% o
"
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~PHASE-1 INSPEGTION. REPORT

(;/) NATIONAL DAM INSPECTION PROGRAM ,
= Y = .~
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LPWER EIRCHWOOD héKE DAM

e
(NDI—ID K;.[PA 00403 \

D‘ y - \‘T‘- — DER-1ID
P e ﬁé'fb 'VOJ’bl o , /e I T ; - Z:7PI“
SECTION 1 - PROJECT INFORMATION /' - h ,J'}',
. /
1.1 GENERAL @ D/') A/ i}’ ﬂ’C_ﬂ%J /
A.  Authority -"”,"mm,w : - )
utho //, ,'/ J l‘l’ ;}‘ ‘/' .

The dam Inspection Act, Publi¢ Law 92—365, authorized the
Secretary of the Army, through the Corps of Engineers, to initiate a
program of inspections of dams throughout the United States.

B. Purpose

The purpose of this inspection is to determine if the dam
constitutes a hazard to human life and property.

1.2 DESCRIPTION OF PROJECT

A. Description of Dam and Appurtenances

Lower Birchwood Lake Dam is an ezrthfill structure with a
maximum embankment height of 12 feet. The alignment of the approximately
1000 foot long crest is curved. (Plate A-I, Appendix A). The spillway
is located in the right abutment and consists of a 25 foot long concrete
ogee section. Nine-inch high flashboards have been installed on top of
the ogee section. The drawdown facilities consist of an 18-inch corrugated
metal pipe encased in concrete. The outflow through the pipe is controlled
at the upstream end with a sloping slide gate.

B. Location: Delaware Township, Pike County
U.S.G.S. Quadrangle - Lake Maskenozha,
Pennsylvania - New Jersey
Latitude 41°-14.6", Longitude 74°-55.2'
Appendix E, Plates I & II

C. Size Classification: Small: Height - 12 feet
Storage - 226 acre-fcet

. o ) r _....
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D. Hazard Classification: High (Refer to Section 3.1.E.)

E.  Ownership: . Mr. Hugh McGrane, Board of Director
Birchwood Lakes Community
Association, Inc.
Dingmans Ferry, PA 18328

F. Purpose: Recreation .

G. Design and Construction History

The facilities were designed by Mr. Edward C. Hess, P.E.,
Stroudsburg, Pennsylvania. A permit for construction was issued by the
Pennsylvania Department of Environmental Resources (PennDER) on June 18,

1958. A final construction inspection by PennDER was made on April 28,
1960.

H. Normal Operating Procedures

The design crest elevation of the spillway weir has been
raised nine inches by the installation of flashboards. All inflow above
the top of these boards is discharged through the spillway channel. The
emergency drawdown gate has not been operated by the present owners
since they obtained the facility in 1975. It is unknown when the gate
was last ppened.

1.3 PERTINENT DATA

A, Drainage Area (square miles)

From files: .9
Computed for this report: .97
Use: .97

B. Discharge at Dam Site (cubic feet per second)
See Appendix D for hydraulic calculations

Maximum known flood, July 1969, estimated 402
from records for the U.S.G.S. gaging station
located on nearby Mill Creek

Outlet works: low-pool outlet at 14
pool Elev. 1015

Outlet works at pool level Elev. 1022.75 28
(spillway crest)




Spillway capacity at pool Eley. 1025.9
(top of dam)

Without.Flashboard :‘ v 747
With Flashboard a 461
C. Elevation (feet above mean‘sea\level)
Top of dam (design crest) . ) 1026.0
Top of dam (low point) 1025.9
Spillway crest (design - normal pool) 1022.0
Spillway crest (top of flashboards) 1022.75
Upstream portal centerline 1012.1

(sluice gate opening)
Downstream portal invert 1010
Streambed at centerline of dam- estimate . 1014

D. Reservoir (miles)

Length of normal pool 0.5
Length of maximum pool 0.5

E. Storage (acre-feet)

Spillway crest (Elev. 1022.75) 98

Top of dam (Elev. 1025.9) 226
F. Reservoir Surface (acres)

Top of dam (Elev. 1025.9) 43.9

Spillway crest (Elev. 1022.75) 38.4
G. Dam

Refer to Plate III and IV in Appendix E for plan and section.
Type: Earthfill.
Length: 1000 feet.

Height: 12 feet.




Top Width: As surveyed - Varjes 12.5 to 1l4.5 feet.
Design - 10 feet.

AN

~

Side Slopes: Upstream - 2.1H to 1V (as surveyed).
Downstream — 3.4H to 1V (as surveyed).

Zoningf None.

Cutoff: Trench excavated on centeriine of dam and backfilled
with selected impervious material. Minimum trench depth is 4
feet, bottom width is 8 feet.

Grouting: None.

Outlet Facilities

Type: 18" CMP encased in concrete.
Location: Near center of dam.

Closure: 18" slide gate on upstream end. .
Spillway

Type: Concrete ogee weir with flashboard.
Location: Right abutment.

Length of Weir: 25 feet.

Crest Elevation: Ogee - 1022
Top of flashboard - 1022.75

Downstream Channel: Stone lined trapezoidal channel.

Emergency Outlet

See Section 1.3.H. above.




SECTION 2 - ENGINEERING DATA

BN
2.1 DESIGN '

The engineering design data for Lower Birchwood Dam. is limited.
The available material consists of the "Report Upon the Application" for
a permit to construct the dam and two construction drawings. The
report, filed on June 5, 1958, and written by PennDER, indicates that
the spillway capacity was calculated to be 734 cfs based on a 4 foot
deep flow over the spillway.

The two construction drawings (Plate III and IV, Appendix E) are
the only other available engineering data for this dam. Design calcula-

tions, test boring results and stability analysis are not available for
review.

2.2 CONSTRUCTION

The construction data is limited to a copy of the construction
specifications and bid proposal. Records of construction and "As
Built'" plans are not available in the files of PennDER or with the
owner.

2.3 OPERATION

Formal records of operation have not been maintained by the owner.
Ownership was transferred from Benewater Lodge Inc., the original owner,
to All American Realty Co., Inc., in 1962. This company transferred
ownership to the present owners in 1975.

2.4 EVALUATION
A. Availability

The construction drawings and construction specifications are
in the files of PennDER.

B. Adequacy
The construction drawings, combined with the visual inspection
of the dam and its appurtenant structures are considered adequate for

making a reasonable assessment of the condition of the dam.

c. Operating Records

Operating records, including maximum pool levels are not
maintained by the owners.
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D. Post Construction Changes

Records of modifications maqb to the facilities are not available.
The installation of the flashboards on the ogee section has probably

.occurred in the mid 1960's. The files of PennDER do not contain reference
to this installation.

A
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SECTION 3 -~ VISUAL, INSPECTION

BN
3.1 FINDINGS ' '

A. General .

The general appearance of the Lower.Birchwood Lake Dam is
fair. The embankment slopes appear to be stable and adequate. Brush
and trees are however present on the upstream side of the embankment
over its full length and on the right end of the downstream slope. The
condition of the spillway appears to be good. Flashboards have been
installed on the spillway crest and apparently have been there for many
years. Several wet areas were noticed along the downstream toe of the
dam. The reservoir was created as a recreational attraction for a large
residential development around the lake. The reservoir is located
downstream of three other small reservoirs in the same development. Mr.
Hugh McGrane represented the owners and accompanied the inspectors. The
visual inspection check list is in Appendix A of this report. Sketches
of a general plan, profile and typical cross sections as surveyed during
the inspection are presented in Appendix A as Plates. A-I, A-II and A-
III.

Photographs taken of the facilities on the day of the inspection
are reproduced in Appendix C.

B. Embankment

The upstream slope is protected by dumped riprap to the crest
elevation of the dam. The upstream slope has a heavy growth of Birch
trees over the full length of the dam (see Photographs No. 2, 3 & 4,
Appendix C). This growth is considered undesirable for an earthfill
dam. Some erosion of the upstrcam slope has occurred immediately adjacent
to both sides of the spillway (Photograph No. 7). Although cutoff walls
are preventing further erosion, it is recommended to place fill in these
areas.

The crest of the dam has a grass cover over most of its length,
but several areas are bare due to cars driving on the dam crest.

The downstream slope is relatively flat and has a good grass
mat cover over most of its length. Heavy brush has been permitted to
grow in an area from the spillway to about 400 feet left of the spillway.
The slopes appeared to be stable and no sloughs or seepage was detected.

The immediate downstream area of the dam is flat and appears
to drain toward the toe of the dam about halfway between the two abutments.
On the day of inspection, an eight-inch deep pool of water was noted in




this area (Photograph No. 6). 1t is recopmended that this surface water

be drained away from the toe of the dam. The horizontal alignment of

the dam is curved (see Plate A-T). The Vvertical profile of the crest of
the dam, as surveyed during this inspection, (Plate A-II) indicates that

# the top of the dam, with the exception of one area adjacent to the right

spillway wall, is at least 0.3 feet higher‘than the design crest elevation.

c. Appurtenant Structures

The concrete ogee type spillway is located in the right abutment.
The concrete of the weir, the downstream slab and the abutment walls
were in good condition. Ten feet long cutoff walls are located on the
centerline of the dam on both sides of the spillway. The discharge
channel is a U-shaped channel formed with loose handlaid vertical walls
and a loose stone bottom. The appearance of the channel was good.
Trees and brush close to the walls should be removed to prevent displace-
ment of these walls. About 500 feet below the dam, the channel discharges
through an 8' x 5.5' high culvert located under a state highway.

The normal pool of the reservoir has been raised nine inches
by the installation of flashboards on top of the weir. The flashboards

are supported by two-inch diameter pipes which will not collapse with a
high discharge.

The drawdown facilities consists of an 18-inch diameter conduit
controlled at its upstream end by means of a sloping slide gate. The
control for the gate is located at the upstream side of the embankment
.crest. The gate has not been operated for at least five years. The
last time it was opened is unknown. The conduit discharges at the down-
stream toe into a stone-lined channel which joins the main channel about
200 feet downstream from the toe. The conduit exit is protected with a
concrete headwall and wingwalls.

D. Reservoir Arcea

The reservoir is surrounded by woodlands on moderate slopes.
Many homes and cottages are located in the woods. The banks are stable.
At the upstream end of the Lower Birchwood reservoir is the dam for the
Upper Birchwood Lake. This dam has a spillway. Two other reservoirs
are located upstream from Lower Rirchwood. The Middle Birchwood Lake
discharges through a 24-inch standpipe with a lé-inch pipe directly into
the lower Birchwood Lake. The East Birchwood Lake discharges into the
Upper Birchwood Lake through a 24-inch standpipe and pipe and then into
Lower Birchwood. #

E. Downstream Channel and Area

Three homes are located '‘mmedfately downstream from the dam in
the area between the dam and the highway. These homes are near the left

-8~
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abutment. The downstream channel joins the Dingmans Creek just below
the Highway arch culvert. About a quarter mile further downstream,
Dingmans Creek runs through Childs Stat§ Park with extensive picnic
grounds near the stream channel. A potential hazard to loss of 1life

exists downstream if the dam fails. The hazard category is therefore
considered to be "High".

-

3.2 EVALUATION -

The overall visual evaluation of the facilities indicates that the
dam is only in fair condition mostly as the result of poor maintenance
practices. Recommendations include the removal of brush and trees from
the slopes and along the spillway walls, the regular opening of the

emergency sluice gate, and providing of surface drainage of the immediate
downstream area.

LA WY e~




SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES

The operational procedures at lLower Birchwood Dam are limited. The
reservoir is used for recreation and the pool level is maintained at the
elevation of the flashboards on top of the spillway weir. Any additional
inflow is discharged over the flashboards.

4.2 MAINTENANCE OF DAM

The left end of the embankment and downstream arca is adjacent to a
beach area and the entrance into the development. This arca appears to
be regularly mowed and is in good condition. The right end of the
embankment is not maintained and has a heavy growth of brush and some
trees.  The exposed upstream slope is covered with birch trees along its
entire length.

4.3 MAINTENANCE OF OPERATING FACILITIES

The sliding gate on the drawdown conduit is the only operable
equipment. This gate has not been opened in at least 5 years. The
wheel or crank to operate the gate is missing.

4.4 WARNING SYSTEM

A formal surveillance and downstream warning system does not cxist
at the present time.

4.5 EVALUATION

The operational procedures for these facilities should include the
removal of all trees and brush from the embankment and in an arca 10
feet beyond the toe of the dam. The sliding gate should be operated and
greased at least once each year to ensure its operable condition in case
of an emergency.

A formal surveillance plan and downstream warning system should be

developed for implementation during periods of high or prolonged
precipitation.

-10-




SECTION 5 - HYDROLOGY/HYDRAULICS

5.1 EVALUATION OF FEATURES

A. Design Data

The hydrologic and hydraulic data available from the PennDER
files for Lower Birchwood Lake Dam was limited to comments by PennDER in
the permit application report. No area-capacity curve, frequency curve,

unit hydrograph, design storm, design flood hydrograph, nor flood routings
were available.

B. Experience Data

There are no records of flood levels at Lower Birchwood lake
Dam. Based on records of the U.S.G.S. stream gage on Mill Creek at
nearby Mountainhome, Pennsylvania, the maximum inflow of Lower Birchwood

Lake Dam is estimated to be 402 cfs. The dam passed this flood event
without difficulty.

C. Vlsun{_pbservatioqg

On the date of the inspection, no conditions were observed
that would indicate that the appurtenant structures of the dam could not
operate satisfactorily during a flood event, until the dam is overtopped.
[t was noted that the flashboards were double wooden boards and appeared
to be installed securely.  This would tend to inhibit the possibility of
flashboard failure and reduce the discharge capacity from the design
capacity. Upstream of Lower Birchwood lake Dam are three small lakes.
Only one of these was considered to have an effect on the downstream
lake and was included in the hydrologic computations (Appendix uv).

D. Overtopping Potential

Lower Birchwood lake Dam has a total storage capacity of 226
acre-feet and an overall height of 12 feet above streambed. These
dimensions indicate a size classification of "Small". The hazard classifi-
cation is "High" (Sce Section 3.1.E.).

The recommended Spiliway Design Flood (SDF) for a dam having
the above classifications is in the range of one-half the Probable
Maximum Flood (PMF) to the full PMF. Because of the very small size of
this dam, a SDF of onc-half PMF is recommended.  For this dam, the SDF
peak inflow is 611 cfs (see Appendix D for HEC-1 inflow computations).

Comparison of the estimated SDF peak inflow of 611 c¢fs with

the estimated splllway discharge capacity of 461 c¢fs with flashboards
and 747 cfs without flashboards indicates that a potential for

-11-




overtopping of the Lower Birchwood Lake Dam exists with the flashboards
in place.

An estimate of the storage effect of the reservoir and routing
of the computed inflow hydrograph through the reservoir shows that this
dam has the necessary storage available to pass the SDF without over-
topping. The spillway-reservoir system can pass a flood event equal to
50% of a PMF with the flashboards in place and 667% of a PMF with the
flashboards removed.

E. Spillway Adequacy

The small size category and high hazard category, 1in accordance
with the Corps of Engineers criteria and guidelines, indicates that the
SDF for this dam should be in the range of one-half the PMF to the full
PMF. The recommended SDF for this dam is one-half the PMF.

Calculations shows that the spillway discharge capacity and
reservoir storage capacity are capable of handling 507 of the PMF when
the flashboards are intact. With the flashboards removed, lLower Birchwood
Lake Dam has sufficient spillway discharge capacity and reservoir storage
capacity to handle 667 of a PMF.

Since the spillway discharge and reservoir storage capacity
can pass the SDF (one-half PMF) without overtopping, the spillway capacity
is judged to be adequate.

The hvdrologic analysis for this investigation was based upon
existing conditions of the watershed. The effects of future development
were not considered.
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

A. Visual Observations

1. Embankment

The visual inspection of Lower Birchwood Dam did not
detect any signs of embankment instability. The field survey indicates
an upstream slope slightly flatter than the design slope.  The downstream
slope is flatter than 3H to 1V and is considered adequate for this
height of embankment. The profile of the crest of the dam indicates a
present elevation slightly higher than the design crest except near the
right spillway wall.

2. Appurtenant Structures

The spillway in the right abutment appeared to be in good
condition. The concrete surfaces were smooth and the walls did not show
signs of undue stresses or instability. The spillway outlet channel was
formed with handlaid loose stone walls and slab and appeared to be in
pood condition. The slide gate for the drawdown outlet is located on
the submerged upstream slope and could not be inspected.  The gate
control on the top of the dam appeared to be in good condition. It
could not be operated due to the absence of the crank handle or wheel.

B.  Design and Construction Data

The construction drawings and specifications indicate that
topsoil bencath the embankment was removed and that a cutoff trench was
excavated along the centerline of the dam.  An impervious material was
used for trench backfil)l and embankment fill.  The specifications directed
that the more pervious material be placed on the outside. The fill was
to be placed in six-inch layers and was to be compacted with a sheepsfoot
roller. A dumped riprap layer was placed on the upstream slope. Toe
drains are not indicated.

The ogpee section and spillway walls were placed on impervious
material and arc unreinforced concerete sections.  The sections appear to
he adequate for the indicated heights.  Cutoff walls were placed in the
embankment fill and at the end of the spillway slab.,  The outlet pipe is
encased in concrete and has two anti-seepage collars.

C. Operating Records

Operating records for this dam have not been maintained.

~-13-




D. Post Construction Changes

Nine-inch high flashboards have been installed on top of the
spillway ogee section. These flashboards are non-collapsable and reduce
the effectiveness of the spillway design capacity.

E. Seismic Stability

This dam is located in Seismic Zone 1 and it is considered
that the static stability is sufficient to withstand minor earthquake-

induced dynamic forces. No studies or calculations have been made to
confirm this assumption.

~14~
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SECTION 7 - ASSESSMENT AND RECOMMENDATIONS

7.1 DAM ASSESSMENT

A. Safety

The visual inspection and the review of the available design
and construction data indicate that Lower Birchwood Dam is in fair
condition. The design of the dam appears to be adequate and the inspec-
tion did not detect any signs of instability or seepage that could
indicate an unsafe condition. TImproved maintenance practices are required
to ensure continued safe operation of the facilities.

The hydrologic and hydraulic computations indicate that the
combination of resecrvoir storage capacity and the spillway discharge
capacity are adequate to pass 50 percent of the PMF with the present
flashboards. Therefore, the spillway is considered to be adequate.

B. Adequacy of Information

The design and construction information contained in the files
of PennDER, combined with the visual inspection, are considered to be
adequate for making a reasonable assessment of this dam.

C. Urgency

The recommendations presented below should be implemented
immediately.

D. Additional Studies

Additional studies are not required at this time.

7.2 RECOMMENDATIONS

In order to assure the continued satisfactory operation of this
dam, the following recommendations are presented for immediate implemen-
tation by the owner:

1. That all brush and treces be removed from the embankment slopes
and that a professional engineer, experienced in the design
and construction of dams, be consulted for the removal of tree
stumps and roots.

2. That the drawdown facilities be operated and maintained at
least once each year.
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That surface water be drained away from the toe of the dam.

That fill be placed to design crest elevation at both sides
of the spillway at the upstream side.

That a formal surveillance and downstream warning system be
developed for use during periods of high or prolonged
precipitation.

That an operation and maintenance manual be prepared for
guidance in the operation of the dam during normal and cmergency
conditions, and that a schedule be developed for the annual
inspection of the dam and its appurterant structures.

-16-
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CHECK LIST
PHASE | - VISUAL INSPECTION REPORT

PA DER # 52-145 NDI NO. PA-00403
NAME OF DAM LOWER BIRCHWOOD HAZARD CATEGORY High
TYPE OF DAM Earthfill
LOCAT ION Delaware TOWNSHIP Pike COUNTY, PENNSYLVANIA
INSPECTION DATE 4/1/80 WEATHER Sunny TEMPERATURE 45
INSPECTORS: R. Houseal (Recorder) OWNER'S REPRESENTATIVE(s):

H. Jongsma Hugh McGrance

R. Shireman

A. Bartlett
NORMAL POOL ELEVATION: 1022.0% AT TIME OF INSPECTION:
BREAST ELEVATION: 1026.0 (design) POOL ELEVATION: 1022.92%

1022.75 (present)

SPILLWAY ELEVATION: 1022.0 (design) TAILWATER ELEVATION:

MAXIMUM RECORDED POOL ELEVATION: No records

GENERAL COMMENTS:

*Normal pool at present is 1022.75 due to the installation of 9-inch
high flashboards.

Immediately upstream from Lower Birchwood Lake {s the dam for Upper
Birchwood lake with a pool level at Elev. 1041:%.




NDI NO. PA-00 403
VISUAL INSPECTION

EMBANKMENT

OBSERVATIONS AND REMARKS

SURFACE CRACKS

None observed.
UNUSUAL MOVEWENT o oheerved.
BEYOND TOE
SLOUGHING OR'EROSION None observed.
OF EMBANKMENT OR
ABUTHENT SLOPES
. ALIGNMENT OF CREST:
HOR1ZONTAL: Horizontal Alignment - curved (by design).
VERTICAL:

Vertical Alignment - See profile in Appendix
A, Plate A-II.

RIPRAP FAILURES

None evident. Riprap on upstream slope.

JUNCTION EMBANKMENT
& ABUTMENT OR

Some erosion of fill has occurred on the up-
stream side of the cutoff walls at the spillwav

SPILLWAY abutment walls. Some backfill is required. The
left embankment junction is good.

SEEPAGE Free water was obscerved beyond the toe of the
downstream slope (8" deep) near the center of
the dam. Surrounding topo drains directly to
this area.

DRAINS

None observed.

GAGES & RECORDER

None.

COVER (GROWTH)

Upstream slope heavy growth of birch trees from
crest to water's edpe.  2"-4" dia.  Riprap.
Crest and downstream slope grassed, mowed, yood
appearance.  Wheel track on crest. Some heavy

A et it A A

brush on downstream slope near right abutment,

A-2




ND1 NO. PA-00 403

VISUAL INSPECTION
QUTLET WORKS

OBSERVATIONS AND REMARKS

INTAKE STRUCTURE

Sloping slide gate on 18" outlet pipe submerged.

. OUTLET STRUCTURE

18" CMP at toe of downstream slope with concrete
end walls. 6-inch silt accumulation in the outlet
pipe.

. OUTLET CHANNEL

Open channel directed to the spillway channel.
Rock lined.

. GATES

Sloping gate on upstream slope. Control at
upstream cdge of embankment. Gate is submerged and
not visible.

EMERGENCY GATE

Section D above.

. OPERATION &

CONTROL

No records. Not used since at least 1975.

. BRIDGE (ACCESS)

None.

ey e
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NDI NO. PA-00403

VISUAL THSPECTION
SPILLWAY

OBSERVATIONS AND REMARKS

. APPROACH CHANNEL

The approach to the spillway is directly from
the reservoir area. Unobstructed. Located at
right abutment.

. WEIR:

Crest Condition
Cracks
Deterioration
Foundation
Abutments

2" water over spillway raised with

9" flashboards on crest. All in good
Length 25.1 feet. condition.
Slab 18 feet in length. Concrete walls
Weir 1is round crested. in good
condition.

. DISCHARGE CHANNEL:

Lining
Cracks
Stilling Basin

Stone lined walls - hand laid.
No stilling basin.

BR:DGE & PIERS

None.

. GATES & OPERATION

EQUIPMENT

None.

. CONTROL & HISTORY

No records.

A-4
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VISUAL INSPECTION

ND} NO. PA-00 403

OBSERVATIONS AND REMARKS

INSTRUMENTAT ION

Monumentation None.
Observation Wells | None.
Weirs None.
Piezometers None.
Staff Gauge None.
Other None.
RESERVOIR
Slopes Flat, wooded with homes.

Sedimentation

Some siltation reported.

Watershed
Description

Wooded residential development.

DOWNSTREAM CHANNEL

Condition

First stone lined, then natural stream.  Good
condition. Rock lined. Passes through 8'-0"
arch under state highway.

Slopes

Wooded, stable.

Ny Y

e e e o

RS

pes -

Approximate
Population

10 persons and state park.

No. Homes

3 homes just below the dam near the left abut-
ment.  State park about 1/2 mile downstream.
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CHECK LIST
ENGINEERING DATA

h PA DER # 52-145 NDI NO. PA-00 403

NAME OF DAM LOWER BIRCHWOOD LAKE DAM

ITEM REMARKS

AS-BUILT DRAWINGS None.

REGIONAL VICINITY MAP U.5.G.S. Quadrangle- lLake Maskenozha, Pa.-NJ
See Plate |i, Appendix E

CONSTRUCTION HISTORY Construction started after June 1958 and completed
by April 1960. No records.

GENERAL PLAN OF DAM See Plate III & 1V, Appendix E.
TYPICAL SECTIONS See Plate IV, Appendix E.
OF DAM |
OUTLETS: 18-inch corrugated metal pipe encased in concrete.
PLAN See Plate 111, Appendix E.
DETAILS
CONSTRAINTS None.

DISCHARGE RATINGS | None.




ENGINEERING DATA

——r—

NDI NO. PA-00403

ITEM

REMARKS

RAINFALL &
RESERVOIR RECORDS

None.

DESIGN REPORTS

None,

GEOLOGY REPORTS

None.

DESIGN COMPUTATIONS:
HYDROLOGY &
HYDRAULICS
DAM STABILITY
SEEPAGE STUDIES

None.

MATERIALS INVESTIGATIONS:

BORING RECORDS
LABORATORY
FIELD

None.

POST CONSTRUCTION
SURVEYS OF DAM

None.

BORROW SOURCES

Unknown.

8-2




ENGINEERING DATA

NDI NO. PA-00 403

ITEH

REMARKS

MONITORING SYSTEMS

None.

MODIFICATIONS

None.

HIGH POOL RECORDS

No records.

POST CONSTRUCTION
ENGINEERING STUDIES
& REPORTS

None.

PRIOR ACCIDENTS OR
FAILURE OF DAM

Description:

Reports:

None.

MAINTENANCE &
OPERATION RECORDS

None.

SPILLWAY PLAN, SECTIONS
AND DETAILS

Plate I11 & 1V,

Appendix E.
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NDI NO. PA-00403

ENGINEERING DATA

ITEM

REMARKS

OPERATING EQUIPMENT,
PLANS & DETAILS

Sloping slide gate (18" x 18") on the upstream

slope. Plate II1I, Appendix E.

CONSTRUCTION RECORDS

None, except copy of construction specifications.

PREVIOUS INSPECTION
REPORTS & DEFICIENCIES

None.

MISCELLANEOUS

B-4
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NDI NO. PA-00 403

CHECK LIST
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: Real estate development, wooded lots.
ELEVATION:
TOP NORMAL POOL & STORAGE CAPACITY: Elev. 1022.75 Acre-Feet 98

TOP FLOOD CONTROL POOL & STORAGE CAPACITY: Elev.1025.9 Acre-Feet 226

MAXIMUM DESIGN POOL: Elev, 1026
TOP DAM: Elev. 1025.9
SPILLWAY:

a. Elevation 1022.75

b. Type Concrete ogee with double wooden flashboard.

c. Width 25"

d. Length --
e. Location Spillover Right abutment.
f. Number and Type of Gates None.

OUTLET WORKS:

a. Type 18" CMP with slide gate.

b. Location Upstream toe near center of dam.
c. Entrance XXX centerline 1012.1

d. Exit inverts 1010

e. Etmergency drawdown facilities Slide gate.

HYDROMETEOROLOG!ICAL GAGES:

a. Type None.

b. Location

c. Records

MAXIMUM NON-DAMAGING DISCHARGE: 461 cfs.

B-5
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SUMMARY DESCRIPTION

OF
FLOOD HYDROGRAPH PACKAGE (HEC-1)
DAM SAFETY VERSION

The hydrologic and hydraulic evaluation for this inspection report
has employed computer techniques using the Corps of Engineers computer

program identified as the Flood Hydrograph Package (HEC-1) Dam Safety
Version.

The program has been designed to enable the uscr to perform two
basic types of hydrologic analyses: (1) the evaluation of the over-
topping potential of the dam, and (2) the capability to estimate the
downstream hydrologic-hydraulic consequences resulting from assumed
structural failures of the dam. A brief summary of the computation

procedures typically used in the dam overtopping analysis is shown
below.

- Development of an inflow hydrograph to the reservoir.

- Routing of the inflow hydrograph(s) through the reservoir

to determine if the event(s) analyzed would overtop the
dam.

- Routing of the outflow hydrograph(s) of the reservoir to
desired downstream locations. The results provide the
peak discharge and maximum stage of ecach routed hydrograph
at the outlet of the reach.

The output data provided by this program permits the comparison of
downstream conditions just prior to a breach failure with that after a
breach failure and the determination as to whether or not there is a
significant increase in the hazard to loss of life as a result of such a
failure.

The results of the studies conducted for this report are presented
in Section 5.

For detailed information reparding this program refer to the Users,
Mannal for the Flood Hvdrograph Package (HEC-1) Dam Safety Version
prepared by the Hydrolopie Engincering Center, U.S. Army Corps of
Engineers, Davis, California.
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HYDROLOGY AND HYDRAULIC ANALYSIS
DATA BASE
NAME OF DAM; . _ LOWER BIRCHWOOD LAKE ____ RIVER BASIN: . _ __ DELAWARE _
(1)
PROBABLE MAXIMUM PRECIPITATION (PMP) = 21.9 INCHES/ 24 HOURS
(FOR FOOTNOTES SEE NEXT PAGE) e
STATION ! 2 3 a
UPPER UPPER LOWER LOWER
STATION DESCRIPTION BIRCHWOOD | BIRCHWOOD | BIRCHWOOD | BIRCHWOOD
LAKE LAKE DAM LAKE 4?1,1\1(1-: DAM
DRAINAGE AREA (SQUARE MILES) <73 -24 |
—_ . I —_ |
CUMULATIVE DRAINAGE AREA ‘ 9
(SQUARE MILE) 73 -73 <97 ‘ -7
— 6 HOURS 11 111
a1 4 ~ . .
20 ., 12 HOURS 123 123
L0 24 HOURS 132 132
R 48 HOURS 142 142
50 g w 72 HOURS - -
Ow @ @ -
450 d Zone 1 |
f
zone |
1 1 1
(}( (4)
o Cp /Cy 45/1.23 .45/1.23
6w
LW L (miLes)™ 1.44 .78
>
W )
b4 L cq (MILES) .59 .28 !
i 0.3 |
bl . h
(;o. Tp 2 Gyl Leg) (hours) 1.17 .78 \
o i
- - !
|
“ CREST LENGTH (FT.) 11.75 | 25
' i
Y FREEBOARD (FT.) 1.6 1 3.15
N DISCHARGE COEFFICIENT 2.7 | 3.3
*,1 ‘
= EXPONENT 1.5 ! 1.5 ‘
1
i
» ELEVATION 1040.9 o 1022.75
— . — S -
NORMAL POOL 19.6 1 8.4
@
[Ga] B
o FLEV. 1060 126 i 1040 63.7
x ‘
aq
- ELEV \
. ' —_—— - [
- NORMAL PooL'" 117.6 “ 1 98 ‘
ulyy I '
O W {8) .
't FLEV. o 1022.9 0 | 1015.1 0
@ ., 8 ‘ ‘
on ELEV. . __ ‘
«f a) i
© ELbV ' ‘ P
L ; o
P S Sr— “




(l)ﬂxqqgwgfgigluvzical Report 33 (Figure 1), U.S. Army, Corps of

Engineers, 1956.

(Z)ﬂxqiqmgggﬂgﬂ}ugcal Report 33 (Fipure 2), U.S. Army, Corps of
Engineers, 1956,

(3)Hvdrologivnl zone defined by Corps of Fnginecers, Baltimore District,

for determining Snyder's Coefficients (Cp and C;).

4 . .

( )Snydor's Coefficients.

(S)L = Length of longest water course from outlet to basin divide.
Lcw = Lenpth of water rcourse from outlet to point opposite the

centroid of drainage arca.
(6)Planimot0rcd arca encompased by contour upstream of dam.
(7)PennDER files.

(S)Computcd by conic method.
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i Wi LLACN D Wunwgul LHoL o deiy Pty 1 0 o Lt
2 A2 DELAUARE TWF,y PINE COWIYY T4,
3 A3 NDI % FA-00403 FA IFR § 32- 140
4 B 300 0 15 0 0 0 d 1 -4 0
5 Bl 3
b J 1 9 1
7 J i W9 8 i vh ] o4 W20 ol
8 K 1 1
? 3 INFLOW  HYDROGRAFH UFFER BIRCHWOOD DAM SUBAREA
10 M 1 1 73 37
11 P 2.9 111 123 133 142
12 1 1 05
13 ¥ 1.17 N
14 X -1 WS 2 ’
13 N 1 2 i
16 h RESERVOIR ROUTING -~ UFFER BIRCHWOOD D&M
17 Y i
18 Y i 117,46 -1
19 Y41040,9 1041.4 1041.9 1042.5 1047 1043.5 1044 10445 1045.2
2 Y5 0 11 kY 44 430 1212 2219 1483 5703
*'7:y-"“2\ - $A 0 19.6 126 - - Co ’ o
2 $£1022,9  1040,9 1060
23 $41040,9
24 £01042,5
25 h 3 {
2 81 INFLOW HYDROGRAFH  LUWER BIRCHWOOD LANE SUBARER
2 1 1 22 sy
N F 20,9 111 123 1313 142
2 T i 0%
30 i .78 N
H X -1.5 ~0% 2
2 h 2 4 i
KR! 9! COMBINE  HYDROGRAFH3
34 3 1 9 i
9 M RESERVOIR ROUTING “~ LOWER BIRCHWGOD LANE DAM
16 Y i
Ry no 93 -i
18 Y81022,7 1023.25 1023.75 102420 1024,775 1029.25  1025.9  102:.3 10285 1007,
39 Y5 0 29 82 152 233 326 441 370 742 2474
4) 44 0 38.4 68,7
L1 10159.1 1022473 1040
4 $$1000,7
43 4010257
1] A 99
i PREVIEW OF SEQUENCE OF STRENH METWDAN CALCULATIONS
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PEAK FLOM AND STORAGE (END OF FERTOD) SHIARY FOR HULYICLE FLAS-RATI0 TLONOMIC COMFUTATICNS
FLOWS IN CUBIC FEET FER SEUONL (CU- 1T METERS FER SLCOND) .
AREA IM SQUAKE MILES (SQUARE KILOMETERS)
|
1 RATIOS APPLIED TO FLOWS i
] JPERATION STATION AREA  FLAN RATIO 1 FRATIO 2 FRATIO 3 RATIO 4 RATIO 5 RATIO & RATIO 7 RATID ¢ RATID g
L 1.00 090 080 |70 060 ¢50 lQU .:S 01‘. ;
f.
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{ 1.89) (54,0700 48,4710 43,260¢C 37,690 32,44)( 27,0400 21.63)C 13,020 5,41 o
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43
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10 1041,94 0,00 177 34, 0.00 35,50 0409 !
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PLAN 1 R 1““1{!'. U"GUJE bf“.l.“‘\y (‘GEST TUF OF ["«H
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{ |
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LU el

GFOLOGIC REPORT

Bedrock - Dam and Reservoir

Formation Name: Trimmers Rock Formation.

Lithology: Gray to dark gray interbedded shale, siltstone, and
some fine grained sandstone. Beds are one to three feet thick.

Structure

The dam is located near the castern edge of the Pocono Plateau.

The regional strike of the beds is N4OE and the dip is a few 1
degrees to the northwest. Minor folds are supcerimposed on the 4

regional dip and locally dips as high as 15° occur. No faults are

mapped in the vicinity of the dam. Joint scts trending N2° to 13°E
and N82°E to N75°W are reported.

F Air photo fracture traces trend: N40O°W and NIS°E.

Overburden
There is no information in the file relative to borings or test
pits at this site. It is located within the of Pleistocene glaci-

ation and a variable thickness of till can be expected to be present.
Outwash sands and gravels commonly occur in the valleys.

.

Aquifer Characteristics

The rocks of the Catskill Formation are essentially inmpermeable and
ground water movement is entirely along bedding planes and fractures.
The most permeable aquifers in the area are the sands and gravel of
the glacial outwash commonly found in the valleys.

Discussion ;

The plans of this dam indicate that a core trench was to be dun
into "impervious material” - a minimum of four feet deep.  There
are no reports indicating the type of material encountered in this
trench.

Sources of Information

1. Fleteher, F.W. and Woodrow, Donald 1. (1970), "Geolopy and
Feonomic Resources of the Pennsvivania Portion of the Miltord
and Port Jervis 15-Minute Quadrangles,' Pa. Geologic Survey
Atlas 223, Harrisburyg, Pa, ;




Sevon, W.D., et al, "Geology and Mineral Resources of Pike
County," open file report, Pa. Geologic Survey, Harrisburg,
Pa.

3. Air photographs dated 1973, scale 1:40,000.

Plans and inspection reports in file.
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